universal consument code, the Turbo Codes having compatible puncturing 
patterns, the method comprising the steps of: 

encoding a \ignal at a first and second encoder using a rate 1/2 
constituent code thatXis universal with higher and lower code rates and 
provides the lowest signsd-to-noise ratio loss for the different Turbo code rates 
and the different frame sixes, the first encoder and the second encoder each 
producing a respective plurality of parity bits for a data bit; and 

performing one of the rollowing steps: 

puncturing the respective«)lurality of parity bits at each encoder with a 
higher rate puncturing pattern tha^ provides the lowest signal-to-noise ratio 
loss for the different Turbo code rate^nd the different frame sizes; and 

puncturing the respective plural^^f parity bits at each encoder with a 
lower rate puncturing pattern that provides the lowest signal-to-noise ratio loss 
for the different Turbo code rates and the different frame sizes. 



19. (New) A method according to 0(Jaim 18, wherein the best rate 
1/2 constituent code represents a concatenation &^f polynomial 1+D^+D^ (octal 
13) and polynomial 1+D+D^ (octal 15), D a data bit\ 



20. (New) A method according to claim US, wherein one of the 
rate-compatible Turbo Codes in the set comprises a rate 1/2 Turbo Code and 
further wherein one of the puncturings comprises alternately puncturing parity 
bits between the first and the second encoder. 
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;i. xNew) A method according to claim 18, 



21. xNeW) A method according to claim 18, wherein one of the 
rate-compatible Turbo Codes in the set comprises a rate 1/3 Turbo Code and 
further wherein oneW the puncturings comprises transmitting all the parity 
bits at the first and second encoder. 

22. (New) A method of processing data in data services using a set of 
rate-compatible Turbo Codes derived from an optimal universal rate 1/3 
constituent code, the Turbp Codes having similar constituent codes and 
compatible puncturing pattern!^, the method comprising: 

encoding a signal with\^a rate 1/3 constituent code at a first and a 

second encoder that provides t\ie lowest signal-to-noise ratio loss for the 

\ 

different Turbo code rates and\the different frame sizes, each encoder 
producing a respective plurality o^^ity bits for each data bit; and 



performing one of the follWin^teps: 

puncturing the plurality of par^ bits with the a higher rate puncturing 
pattern that provides the lowest signajj-to-noise ratio loss for the different 
Turbo code rates and the different frame ^zes; and 

puncturing the plurality of parity\bits with a lower rate puncturing 
pattern that provides the lowest signal-to^oise ratio loss for the different 
Turbo code rates and the different frame sizes 



23. (New) A method as claimed in ^laim 22, wherein the best rate 
1/3 constituent code represents a concatenation df polynomial 1+D^+D^, (octal 
13), polynomial 1+D+D^ (octal 15), and polynom\al 1+ 1+D+D^+D^ (octal 17), 
D a data bit. 



24. (Nevio A method as claimed in claim 22, wherein the set of 
Turbo Codes comprises a rate 1/5 Turbo Code wherein at least one of the steps 
of puncturings comprises transmitting all the parity bits at the first and the 
second encoders. ^. 

25. (New) A method as claimed in claim 22, wherein the set of 
Turbo Codes comprises a ralte 1/4 Turbo Code wherein at least one of the 
puncturing comprises: \ 

alternately puncturing a select group of the plurality of parity bits 
between the first and the second encoder. 

26. (New) A method as cAiraed in claim 22, wherein the set of 
Turbo Codes comprises a rate 1/3 'Em^oJZode wherein at least one of the 
puncturings comprises: \ 

puncturing a select group of the pluVality of parity bits at the first and 
the second encoder. \ 

27. (New) A method as claimed inWaim 22, wherein the set of 
Turbo Codes comprises a rate 1/2 Turbo Code and further wherein at least one 
of the puncturings comprises: \ 

puncturing at the encoders a select group of me plurality of parity bits 
and alternately puncturing at the encoders another selact group of the plurality 
of parity bits. \ 



:8. (New) An 



28. (Newl A method of rate-compatible Turbo encoding using a set of 
rate-compatible 'Burbo Codes, the set optimized for code rate 1/4, and 
comprising Turbo\Codes with differing code rates and rate-compatible 
puncturing patterns, the method comprising the steps of: 

encoding a si^al at a first and second encoder using a rate 1/4 
constituent code univers^ with higher and lower code rates that provides the 
lowest signal-to-noise ratto loss for the different Turbo code rates and the 
different frame sizes, the first encoder and the second encoder each producing 
a respective plurality of parity^ bits for a data bit; and 

performing one of the following steps: 

puncturing the respectiveXplurality of parity bits at each encoder with a 
higher rate puncturing pattl^m tha^Norovides the lowest signal-to-noise ratio 
loss for the different Turbo code/rates and the different frame sizes; and 

puncturing the respective ptumlity of parity bits at each encoder with a 
lower rate puncturing pattern that provides the lowest signal-to-noise ratio loss 
for the different Turbo code rates and thft different frame sizes. 

29. (New) A method as claimed i\ claim 28, wherein the set of rate- 
compatible Turbo Codes represent a conca^nation of polynomials 1+D+D , 

and 1+D+ D^+D^, D a data bit, aikl wherein an associated rate- 
compatible puncturing pattern is selected from a^oup of patterns including: 
transmitting all data; 

alternately puncturing parity bits associated\with polynomial 1+D+D^ 

and 
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punctunng\ parity bits associated with polynomial 1+D+D for each 
encoder. 

30. (New) A method as claimed in claim 28, wherein the set of 
rate-compatible Turbo Cbdes comprise two or more Turbo Codes of differing 
rates selected from a group of rates including 1/5 and 1/4, the Turbo Codes 

\ 3 2 3 

representing a concatenatjon of polynomials 1+D+D , 1+D +D , and 
1+D+D^+D^, D a data bii and wherein an associated rate-compatible 
puncturing pattern is selected ^rom the group of patterns including: 
transmitting all data; ana^ 

alternately puncturing parity bits associated with polynomial 
1+D+D^+dI \ 

rate-compatible Turbo Codes optimize^^ at high code rates and derived from a 
universal constituent code, the Turbo ^odes having compatible puncturing 
patterns, the system comprising: 

an encoder, adapted to encode a signal at a first and second encoder 
using a rate 1/2 constituent code that is univeijsal with higher and lower code 
rates and provides the lowest signal-to-noise ratio loss for the different Turbo 
code rates and the different frame sizes, the first encoder and the second 
encoder each producing a respective plurality of pan[ty bits for a data bit; and 

one of the following: 

a first puncturer, adapted to puncture the respective plurality of parity 
bits at each encoder with a higher rate puncturing paUem that provides the 



ienal-to-noise ratio loss for the different Turbo 
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lowest signal-to-noise ratio loss for the different Turbo code rates and the 
different frame sizei; and 

a second puncturer, adapted to puncture the respective plurality of 
parity bits at each encoder with a lower rate puncturing pattern that provides 
the lowest signal-to-noi^ ratio loss for the different Turbo code rates and the 
different frame sizes. 

32. (New) A sysilpm as claimed in claim 31, wherein the best rate 

1 2 3 

1/2 constituent code represeniB a concatenation of polynomial 1+D +D (octal 
13) and polynomial 1+D+D^ (oAal 15), D a data bit. 

33. (New) A system as claimed in claim 31, wherein one of the 
rate-compatible Turbo Codes in thasjst^ comprises a rate 1/2 Turbo Code and 
further wherein one of the puncturinHs comprises alternately puncturing parity 
bits between the first and the second encoder. 

34. (New) A system as claimed in claim 31, wherein one of the 
rate-compatible Turbo Codes in the set corrbrises a rate 1/3 Turbo Code and 
further wherein one of the puncturings comjjrises transmitting all the parity 
bits at the first and second encoder. 

35. (New) A system of processing data inxdata services using a set of 

rate-compatible Turbo Codes derived from an optimal universal rate 1/3 

constituent code, the Turbo Codes having similaA constituent codes and 

compatible puncturing patterns, the system comprising: 
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:oaer, adapted to encode a signal with a rate 



an encooer, adapted to encode a signal with a rate 1/3 constituent code 
at a first and a second encoder that provides the lowest signal-to-noise ratio 
loss for the different Turbo code rates and the different frame sizes, each 
encoder producing a respective plurality of parity bits for each data bit; and 
one of the folloVving: 

a first punctureA, adapted to puncture the plurality of parity bits with 
the a higher rate puncturing pattern that provides the lowest signal-to-noise 
ratio loss for the differenflTurbo code rates and the different frame sizes; and 

a second punctureA adapted to puncture the plurality of parity bits with 
a lower rate puncturing patem that provides the lowest signal-to-noise ratio 
loss for the different Turbo dode rates and the different frame sizes. 

36. (New) A systeip^'^s claimed in claim 35, wherein the best rate 
1/3 constituent code represents k concatenation of polynomial 1+D^+D^, (octal 
13), polynomial 1+D+D^ (octal 1^), and polynomial 1+ 1+D+D^+D^ (octal 17), 
D a data bit. 

37. (New) A system as (Maimed in claim 35, wherein the set of 
Turbo Codes comprises a rate 1/5 Turob Code wherein at least one of the steps 
of puncturings comprises transmitting \l\ the parity bits at the first and the 
second encoders. 

38. (New) A system as claimed\in claim 35, wherein the set of 
Turbo Codes comprises a rate 1/4 Turbo Cqde wherein at least one of the 
puncturing comprises: 
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